We investigated tensile strained InGaAsAnGaAsP quantum well lasers with simple separateconfinement heterostructures (SCH). We obtained a threshold current below 2 mA at 20oC with an indium mole fraction of the active layers between 0.3 and 0.4. We found that the InGaAsP composition of barrier and SCH layers plays an important role in determining temperature characteristics. Using a carefully chosen composition of the SCH layer, we obtained 1.6 mA CWthreshold currents at 20oC and lasing at as high as 120oC.
Introduction
Long wavelength semiconductor lasers which operate at low threshold curent make zero bias modulation possible in local area network and optical interconnection applications. Low threshold operation of tensile strained quantum well lasers has been demonstrated experimentally.l'2) In strained quantum well lasers, a separate-confinement heterostructure (SCH) Sreatly affects the laser characteristics, because the SCH determines the optical and carrier confinement to the quantum wells. There are two types of SCH, one is graded-index (GRIN), the other is single-step SCH. Previous studies usedmulti-step GRIN We determined a thickness of SCH layer to maximize optical confinement to quantum wells for each InGaAsP composition. The thickness of the barrierlayer was 10 nm.
We grew these suained quantum well layers on n- We plotted temperature dependence of threshold current of the lasers with two IngjGag.TAs wells with a 1.1 and l.21tm composition SCH layer (Fig. 4 (a) Auger recombination, and inter valence band absorption. The temperature dependence of slope efficiency is shown in Fig. 4 (b (Fig. 6) . The large eye opening suggests that this laser can be used for high-speed modulation at zero-bias.
Summary
We have demonstrated that simple SCH sffuctures are sufficient for low threshold operation of tensile strained InGaAs/InGaAsP quantum well lasers. The composition of the SCH layer was found to affect the temperature characteristics. Using a carefully chosen SCH layer composition, we obtained a 1.6 mA CW threshold curent at20oC and lasing at up to 120"C. 
